Ball Screw Nut 



BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to ball screw nut, in particular, 
to a ball screw nut whose inner part is made of metallic material, 
while outer part is covered with plastic material. 

2. Description of the Prior Art 

The ball screw is a mechanical device which has been in use for 
a long time. A conventional ball screw is essentially composed of 
a screw bolt, a ball screw nut, and a plurality of rolling balls. The 
outer surface of the screw bolt is formed into a plurality of spiral 
grooves, whereas the ball screw nut has a hollow nut body and 
other structural part for the balls to circulate along. There is a 
plurality of spiral grooves formed in the inner surface of the nut 
body coupled with the spiral grooves of the screw bolt to form a 
pathway for those balls, thus the balls circulate along this pathway 
formed of the two parts of spiral grooves thereby the relative 
motion between the screw bolt and nut is carried out with reduced 
friction. It is well understood that a conventional screw bolt and 
nut unit is wholly made of metallic material which requires an 
intricate production process and heat treatment, in addition, 
fabrication of the associated accessories for a screw bolt and nut 
unit is also somewhat tricky. As a result, using a screw bolt and 
nut unit as transmission means is considered to be an expensive 



measure therefore discouraging wide application in industry. 

SUMMARY OF THE INVENTION 

Aiming at the above depicted problems, the essential object of 
the present invention is to simplify fabrication process of the 
screw bolt and nut unit so as to minimize the production cost of 
the same thereby widening the application field of the screw bolt 
and nut in industry. 

After having carried out a long time research and 
experimentation, the present inventor came to a conclusion that 
using metallic material by means of ordinary mechanical process 
in fabricating the entire ball screw nut will be resulted in a high 
production cost. 

However, there is a problem that the contact between rolling 
balls and the spiral grooves formed in the screw bolt and nut unit 
is nearly a point contact made by a spheric steel ball and an inner 
curved surface of the spiral groove pathway where almost all 
portion of the loading force of the unit is exerted. In this situation, 
a metallic material or another equivalently hard material should be 
employed to fabricate the inner portion of the nut of the screw bolt 
and nut without compromising. 

In the meanwhile, the outer portion, i.e. housing of the ball 
screw nut is released from a heavy loading force. Accordingly, in 
the present invention, this part of the ball screw nut is constructed 
of a plastic material by ejection mold process so as to simplify the 
fabrication process and lower the production cost. 

To enable a further understanding of the innovative and 



technological content of the invention herein, refer to the detailed 
description of the invention and the accompanying brief 
description of the drawings appended below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a three dimensional view of the ball screw nut a first 
embodiment of the present invention. 

Fig. 2 is a three dimensional view of the screw threaded 
nipple in Fig. 1 . 

Fig. 3 is a three dimensional view of the housing in Fig.l. 

Fig. 4 is a fragmentary cross sectional view cut along line A-A 
of Fig.l. 

Fig 5 is a three dimensional view of the circulation cover plat 

in Fig.l. 

Fig. 6 is a three dimensional view of the ball screw nut in a 
second embodiment of the present invention. 

Fig. 7 is three dimensional view of the screw threaded nipple 
in fig. 6. 

Fig. 8 is a three dimensional view of the housing in Fig. 6. 

Fig. 9 is a three dimensional view of the end cap in Fig. 6. 

Fig. 10 is a three dimensional view of the ball screw nut in a 
third embodiment of the present invention. 

Fig. 1 1 is a three dimensional view of the screw threaded 
nipple in Fig, 1 0. 

Fig. 12 is a three dimensional view of the housing in Fig. 10. 

Fig. 13 is a three dimensional view of the ball screw nut in a 



fourth embodiment of the present invention. 

Fig. 14 is a three dimensional view of the screw threaded 
nipple in Fig. 1 3 . 

Fig. 15 is a three dimensional view of the housing in Fig 13. 
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DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Referring to Fig.l, a three dimensional view of the ball screw 
nut in a first embodiment of the present invention is shown. The 

10 ball screw nut comprises a screw threaded nipple 1 constructed of 
a metal and a housing 2 made of a plastic material. The nipple 1 
is hollow with plurality of spiral grooves 1 1 formed on the inner 
surface thereof, for a plurality of balls to roll along. A housing 2 
is enclosing the screw threaded nipple 1 directly by means of 

15 plastic ejection mold process, supersonic binding, or direct 
adhesion using a binder therebetween. In order to enhance binding 
effect, the outer surface of nipple 1 can be made uneven by 
forming a plurality of grains (not shown). According to Fig.l, a 
cover plate 3 equipped with several containment holes 31 are 
20 tightened on the housing 2 by screw engaging through the 
containment holes 31. After finishing assembly of the ball screw 
nut, a ball interrupter 261 is installed near the spiral groove 11 of 
the nipple 1 for hindering the balls to keep rolling around the 
spiral groove 1 1 . 

25 For illustrating the embodiment more understandable, 
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reference should be made to fig. 2 which shows the three 
dimensional view of the screw threaded nipple 1 in fig.l, and 
Fig. 3 which shows the three dimensional view of the housing 2 in 
Fig.l. As clearly shown in Fig. 2, several elongated asylum slots 12 
parallel to the direction of the spiral grooves 1 1 are formed on the 
nipple I without interfering the function of the spiral grooves 1 1 
in ball circulation region. As shown in fig. 3, an extension member 
26 is formed at the position on the housing 2 corresponding to 
position of each asylum slot 12 for blocking in the asylum slot 12 
after the housing 2 and the nipple 1 is bound together. The ball 
interrupter 261 is emerged out of the surface of the spiral groove 
11 so as to prohibit the balls to pass through, on the other hand, a 
ball guide plate 262 is provided for directing the balls to leave the 
spiral groove 1 1 and move along in a direction induced by the ball 
guide plate 262. A circulation groove 23 connected to the ball 
guide plate 262 between two adjacent extension members 26 is 
formed on the housing 2 for providing a pathway for the balls to 
circulate from one spiral groove 11 to the adjacent one according 
to induction of the ball guide plate 262. Several screw holes 25 
are bored on the housing 2 for screw engaging the cover plate 3 
onto the housing 2. 

Fig. 4 shows a fragmentary cross sectional view cut along line 
A-A of Fig.l. As it is shown in fig. 4 detailedly, the cover plate 3 
is tightened to the housing 2 with screws 5 onto the crew holes 25 
through containment holes 31. With this structure, a ball guide 
surface 32 1 of the cover plate 3 and the spiral groove 23 of the 



housing 2 is coupled together to form a pathway having an 
analogously circular cross section for balls Besides, as the screw 
holes 25 are just aligned to respective extension members 26, the 
screws 5 are able to fix the cover plate 3 onto the housing 2 with a 
strong binding force by means of their effective increased number 
of threads notwithstanding the housing is made of plastic. 

Fig. 5 shows a three dimensional view of the circulation cover 
plate 3 in Fig.l, a plurality of protruded blocks 32 each having an 
aforementioned arcuate ball guide surface 321 are formed beneath 
the cover plate 3 for guiding the balls to circulate along. After the 
cover plate 3 is fitted to the housing 2, the protruded block 32 is 
blocked in the circulation groove 23 of the housing 2, while the 
ball guide surface 321 and the circulation groove 23 of the housing 
2 are coupled to form a ball circulation pathway as mentioned 
above. 

Fig, 6 is a three dimensional view in a second embodiment of 
the present invention. In this embodiment, two end surfaces of the 
nipple 1 are used for circulation of the balls. Inner side of the ball 
screw nut is the screw threaded nipple 1 made of a metallic 
material, while the housing 2 formed of a plastic material is fixed 
to the nipple 1. In the drawing the housing 2 has a flange 21 with 
several containment holes 211 for conjoining the ball screw nut to 
other structural members. The both sides of the housing 2 are 
covered with end caps 4. For illustrating the relative positional 
relationship between the housing 2 and the nipple 1, the left side 
end cap is excluded in the drawing of Fig. 6. It can be observed in 



fig. 6 that there are several protruded block 24 formed on the end 
surface of the housing 2, circulation groove 241 is formed on each 
protruded block 24 for ball circulation, further to this, a 
circulation hole 27 is provided abut on each circulation groove 
241 for balls to turn around. The balls in the spiral groove 11 can 
reach the other end surface 4 of the housing 2 by way of the 
circulation groove 241 on the protruded block 24 and the 
circulation hole 27. 

Referring to Fig. 7, a three dimensional view of the screw 
threaded nipple 1 in Fig. 6, and Fig. 8, a three dimensional view of 
the housing 2 in Fig. 6, several notches 13 are formed at both sides 
of the nipple 1 on the end surfaces of the nipple 1 for saving 
occupied space of the balls. In case the total length of a ball screw 
nut is not a problem worthy of consideration, the notches may be 
omitted so as to reduce to production cost Fig. 9 shows a tree 
dimensional view of the end cap in Fig. 6. As shown in Fig. 9, 
several guide grooves 41 are formed on the end cap 4, in 
assembling the end cap 4 to the housing 2, the surface where guide 
grooves 41 are formed is attached to the end surface of the 
housing 2 such that the guide grooves 41 and the circulation 
grooves 241 are coupled together to form a path way for ball 
circulation. Fig. 10 is a three dimensional view in a third 
embodiment of the present invention. In this embodiment, the 
circulation groove 241 is used to circulate the balls from one 
spiral groove 1 1 to the adjacent one. The inner side of the ball 
screw nut is the screw threaded nipple 1 made of a metallic 



material, while the outer side thereof is the housing 2 formed of 
plastic, the housing 2 is firmly engaged onto the nipple 1. 

For fuller understanding the structural design about the nipple 
1 and the housing 2 in the embodiment, reference should be made 
to both Fig. 11, a three dimensional view of the nipple 1 in Fig. 10, 
and Fig. 12, a three dimensional view of the housing 2 in fig. 10. 
As shown in Fig. 11, several circulation holes 14 straddling the two 
adjacent spiral grooves 1 1 are formed on the nipple 1 for the balls 
to circulate from one spiral groove 11 to the adjacent one by way 
of the circulation groove 241 (see Fig. 10) in the circulation hole 
14. The protruded block 24 equipped with the circulation groove 
241 whose width is slightly greater than the diameter of a ball is 
formed in the housing 2 so that the balls are able to circulate by 
way of circulation groove 241. The protruded blocks is an integral 
part of the housing 2 formed of the same material as that of the 
housing 2. 

Fig. 13 is a three dimensional view in a fourth embodiment of 
the present invention. In this embodiment, the protruded block 24 
on the spiral groove 1 1 is employed for the balls to circulate from 
one spiral groove 1 1 to the adjacent one. Each protruded block has 
more than one circulation grooves 241. Similar to the previous 
embodiments, the inner side of the ball screw nut is the screw 
threaded nipple 1 made of the metallic material, while the outer 
side thereof is the housing 2 formed of plastic, the housing 2 is 
firmly engaged onto the nipple I. 

For fuller understanding the structural design about the nipple 



1 and the housing 2 in this embodiment, reference should be made 
to both Fig. 14, a three dimensional view of the nipple 1 in Fig. 13, 
and Fig. 15, the three dimensional view of the housing 2 in Fig. 13, 
A long elongated hole 15 (see Fig. 14) approximately laid parallel 
to longitudinal axis of the ball screw nut and encompassed several 
several loops of spiral grooves 11 is formed on the nipple 1 and 
the protruded block 24 having several loops of circulation grooves 
241 is formed inside the housing 2 at a position corresponding to 
the elongated hole 15 for the balls to circulate form one spiral 
groove 11 to the adjacent one by way of the circulation grooves 
241 of protruded block 24. The protruded block 24 is an integral 
part of the housing 2 formed of the same material. 

It emerges from the description of the above embodiments that 
the invention has several noteworthy advantages, in particular, the 
inner hollow screw threaded nipple can be easily constructed with 
a hard tubular metallic material to ensure the strength of the 
structure, on the other hand, the outer housing where requires less 
strength is formed of a plastic material by plastic ejection mold 
process so as to reduce the production cost and simplify the 
fabrication process. 

Other embodiments of the present invention will become 
obvious to those skilled in the art in light of above disclosure. It 
is of course also understood that the scope of the present invention 
is not to be determined by the foregoing description, but only by 
the following claims. 



